Goniozus nephantidis (Hymenoptera: Bethylidae) a larval parasitoid of O. arenosella and this study reveals molecular barcoding and phylogeny analysis of G. nephantidis. The adult G. nephantidis gave excellent control of larvae of O. arenosella. We have PCR amplified and sequenced partial fragment of cytochrome oxidase1 gene of (COI) of G. nephantidis (Gen Bank Accession: KM 216267) isolated from Kerala, India and its phylogenetic status. In Partial COI DNA sequence of G. nephantidis has is 11.44 % difference to that of G. jacintae (KF 027190).
INTRODUCTION
The family Bethylidae consists of 2200 species belonging to subfamilies Pristocerinae, Bethylinae, Mesitiinae and Epyrinae 1 . They are parasites of larvae of Coleoptera and Lepidoptera. G. nephantidis attack the larvae of coconut black headed caterpillar, Opisina arenosella and it is used for the control of this pest. With increase in larval parasitation, reduce the pest population. Insect pest such as O. arenosella can cause extensive damage to coconut across India. This pest is very difficult to manage with conventional control methods. This pest population has been shown to progressively diminish through natural parasitoid interactions, thus providing an effective and sustainable approach for controlling this pest. Several investigators have discussed the phylogeny, biology and mode of parasitic interaction of G. nephantidis [1] [2] [3] 15 . A study of the genetic diversity of parasitic hymenoptera may facilitate their precise identification, determination of interspecies relationship and delineating their phylogeny. Here we report the partial DNA sequence of cytochrome oxidase I of G. nephantidis that can be used as molecular barcode of the species and its phylogeny analysis.
MATERIALS AND METHODS
G. nephantidis used in the present study was collected from Tirurangadi in Kerala, India. Mitochondrial genomic DNA was extracted from one of the thoracic legs of the experimental insect, G. nephantidis. The tissue was homogenized using a glass pestle and mortar. The genomic DNA in the homogenate was extracted using Ge Nei Ultrapure Genomic DNA Prep Kit in accordance to the manufacturer's instructions. About 2 ng of genomic DNA was amplified for mitochondrial cytochrome oxidase subunit I (COI) gene in both direction using the forward primer with DNA sequence 5'-GGTCAACAAATCATAAAGATATTGG -3' and reverse primer with DNA sequence 5'-TAAACTTCAGGGTGACCAAAAAATCA -3'. The PCR products were resolved on a 1 % TAE-agarose gel, stained with Ethidium bromide and photographed using a gel documentation system. After ascertaining the PCR amplification of the corresponding COI fragment, the remaining portion of the PCR product was column purified using Mo Bio Ultraclean PCR Cleanup Kit (Mo Bio Laboratories, Inc. California) as per the manufacturer's instructions. The purified PCR product was sequenced from both ends using the forward and reverse primers used for the PCR using Sanger's sequencing method. The forward and reverse sequences obtained were trimmed for the primer sequences, assembled by using Clustal W and the consensus was taken for the analysis. The nucleotide sequence and peptide sequence were searched for its similarity using BLAST programme of NCBI (www.ncbi.nlm.nih.gov/) and inter and intra specific genetic diversity were calculated using Kimura 2-parameter model with the pair wise deletion option and the difference in the nucleotide in codon usage partial COI sequence of G. nephantidis was analyzed using MEGA 6 software 16 . Substitution pattern and rates were estimated under the Kimura 2-parameter model 17 . The evolutionary history was inferred using the Neighbor-Joining method 18 . The evolutionary distances were computed using the Maximum Composite Likelihood method 19 and are in the units of the number of base substitutions per site. The analysis involved 18 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing data were eliminated.
RESULTS
The BLAST search using the sequence revealed that the sequence obtained in this study was novel. 20 . The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary history was inferred using the Neighbor-joining method using COI partial sequence. The evolutionary history of G. nephantidis was inferred using the Neighbor-joining method (Figure 1 ). 
DISCUSSION
Variation in the nucleotide is fundamental property of all living organisms which can be used for their identification and phylogenetic status. The COI gene in the mitochondrial genome has been proved to be an excellent source of information for the set of closely related species belonging to the order Hymenoptera. The COI sequence obtained in this study showed nucleotide variation of 11.44 % to that of G. jacintae (KF 027190) COI gene and 13.47 % to that of G. jacintae (KF 027188) COI gene sequences. The BLAST analysis of 504 bp of the insect G. nephantidis showed significant homology with other Goniozus species. Goniozus species were separated into related clades in phylogenitic tree. G. nephantidis and G. jacintae species are in different clades. This work is useful for the unambiguous taxonomic identification of G. nephantidis and confirms its actual phylogenetic position.
